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TICKS OF THE

NATIONAL REACTOR TESTING STATION'
by
Dorald M. Allred

INTRODUCTION
Ecological investigations by Brigham Young
begun at the National Reactor
Testing Station in June, 1966, and were continuUniversity were

ous until September, 1967. Although emphasis
was on the study of ectoparasites, other related
studies conducted as time permitted yielded additional data on the ecology of the vertebrate
hosts and some of the free-living arthropods.
These studies are part of an inventory and ecological survey of the native animals which occur
on and adjacent to nuclear testing stations. These
investigations, those begun at the Nevada Test
Site by BYU in 1959 (Allred, Beck, and Jorgensen, 1963), and those being carried on by other

BYU, now with

the Westinghouse Corporaand Duane Atwood, graduate
student in the Botany Department, BYU. C.
Lynn Hayward, Department of Zoology and Enat

Idaho

tion,

tomology,

Falls;

BYU,

assisted in field studies of the

and identified reference collections of the
birds and mammals. Wilmer W. Tanner, Department of Zoology and Entomology, BYU,
birds,

identifications of the amphibians
Joseph R. Murdock, Department of
Botany, BYU, identified the plant types in our
major study areas.

verified

and

the

reptiles.

institutions will provide a basis for evaluation

The ticks were identified by Jose Merino,
University of Wisconsin, Milwaukee, and Richard Ashley, Department of Zoology and Ento-

of the effects of nuclear testing on native animals relative to the economy and welfare of

cations

man.
indebted to my former associate, D
who contributed a great deal before his untimely death in August, 1967. The
I

am

Elden Beck,

studies were efficiently performed by
Clyde L. Pritchett, formerly of Ricks College
and now a faculty member of the Department
of Zoology and Entomology, BYU; Robert L.
Amoureux, formerly a biology teacher in the
Payette and Pocatello public schools; Gerald
field

Richards, formerly a graduate student at BYU,
now at Wisconsin State University, Whitewater;
Eugene McKennie, formerly a graduate student

mology, BYU.

Some identifications and verifiwere made by Carleton Clifford, Rocky
Mountain Laboratory, Hamilton, Montana.

Financial support for the project was provided by the U. S. Atomic Energy Commission,
Logistics were arContract AT( 11-1) -1559.
ranged by personnel of the AEC operations office in Idaho Falls and at the National Reactor
Testing Station, specifically Courtney D. Scott,
Preston Brimhall, and Ralph Batie.
I

am

indebted to many laboratory techparticularly Jane Ashley, Sylvia Child,
Connie Donaldson, for preparation of the

nicians,

and

ectoparasites for identification.

PHYSICAL CHARACTERISTICS
The
(NRTS)

Station
Reactor
Testing
southeastern Idaho, with
its
southeastern boundary approximately 30
miles west of Idaho Falls ( Fig. 1 )
Most of the
station lies in Butte County, with extensions into
Bingham, Bonneville, Jefferson, and Clark Counties (Fig. 2). It covers an area of approximately

National

is

situated in

.

'BYU-AEC

Report No. COO-1559-r

894 square miles, and extends for about 39 miles
north and south and 36 miles from east to west
in its longest dimensions ( U. S. AEC, 1965).
The station is situated on a level plain with
an average elevation of 486.5 ft. This is part of
the Snake River Plain section of the Columbia
Plateaus province. The station is bordered on
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BLACKFOOT
Fig.

1.

Location of the National Reactor Testing Station in relationship to some

cities

in

southeastern Idaho.

j
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LEGEND

Fig. 2.

Principal study areas at the National Reactor Testing Station.
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Fig. 3.

Lemhi Mountains

Fig. 4.

at the

northwestern edge of the National Reactor Testing Station,

Big Lost River during time of spring run-off.
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Fig. 5.

Sinks area in the northwestern part of the station.

Fig. 6.

Mouth

of volcanic cave, study aJ-ea 19.
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Fig. 8.
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of volcanic cave, study area 21.

Inside of volcanic cave, study area 21.

Height of ceiling

at this point

is

approximately 12

ft.

—
Ticks of Reactor Testing Station

the north and west by the Bitterroot, Lemhi, and
Lost River Mountains ( Fig. 3 ) On the east and
.

south the topography is typical of the plainHke
area of the Snake River drainage and the Great
Basin.
Little Lost River, Birch and Camas
Creeks barely reach and drain into the northern
areas of the station. Big Lost River enters from
the southwest, traverses more than half the
north-south distance, and drains into the sinks of
the north-central portion (Figs. 4 and 5).

The

central

and southern parts of the

station

are typified by basalt flows which are exposed
or covered by only a few feet of soil. The north-

ern section

is

primarily lake and eolian deposits,

basalt

flows

various sizes

are honeycombed with caves of
and degrees of accessibility (Figs.

6 to 9).

Annual precipitation

at the station averages
than 10 inches. The average annual temperature is 42 degrees, with extremes of 102 and
minus 43 degrees F (U. S. AEC, 1965). Prevailing breezes are typical of the area.
less

The vegetation of the NRTS is characteristic
of the cool, northern desert shrub type biome.
The most conspicuous
area

plant over most of the
sagebrush, Artemisia tridej^tata. Other

is

predominant plants are rabbitbrush, Chrysothamnus sp., and grasses of several genera
Agropyron, Elymus, Oryzopsis, and Stipa. Mc-

and basalt flows are less common. The basalt
flows are from earliest Pleistocene to Recent,
some dating perhaps as recent as 2000 years
(Bates, 1965). Rising above the basalt flows at

Bride prepared a vegetation map of the NRTS
on which he designated 19 major plant communi-

the southern part of the station are three prominent buttes towering 1000 ft or more above the

permanently established study areas vary somewhat from McBride's designations; however, ref-

—

landscape East, Middle,
Buttes.
Typical of many

and

Big

volcanic

Southern
areas,

the

ties

(Fig.

erence
his

is

10).

made

Detailed plant analyses of our

to his types for correlation

with

map.

'^rc-'fi

Fig. 9.

front

Inside of volcanic cave, study area 33. Height of ceiling at this point is approximately 7 ft.
and back center, and right foreground are piles of woodrat excreta, each several feet deep.

Mounds

at

L
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VEGETATION TYPE MAP
LEGEND

NRTS BOUNDABV
HIGHWAY
INTERMITTENT STREAMS
INSTALLATIONS
TOWNSHIPS RANGE LINES
BIG SAGEBBUSH-BLUeeUNCH WHEATGRASS-RABB TBRUSH
Bl G SAGEBRUSH-RABBI TBRUSH- FOXTA
BIG SAGEBRUSH-THICKSPI KE WHEATGRASS- NEEOLEGRASS
e IG SAGEBRUSH- WIN TERF A T-R ABB TBRUSH
BIG SAGEBRUSH-WINTERFAT-SALTSUSH
BIG SAGEBRUSH-SHADSCALE-RABBITBRUSH
I

I

J

SAGEBRUSH-RICEGHASS-NEEDLEGRASS
BLACK SAGEBRUSH-BIG SAGEBRUSH- SHAOSCALE
SMALL SAGESHUSH-SHAOSCALE-FOXTAI L
CRESTED WHEATGRASS (SEEDED)
BLUEBUNCH WHEaTGRASS-TKREETIP S AGE - RABB TBHU SH
LUESTEM WHEATGRASS-WIREGRASS- IVA
Rl CEGRASS NEEDLEGRASS- RABB TBRUSH- CACTUS
CANADA WILD R YE- RABBI T BRUSH-B G SAGEBRUSH
JUNIPER-8IG SAGEBRUSH-BLUEBUNCH WHEATGRASS
H0BSEBBUSH-RAB8IT BRUSH-BIG SAGEBRUSH
HABBITBRUSH-8IG SAGEBRUSH-GRASS
SALT9USH-WINTERFAT- INDIAN RICEGRASS
XED SHRUB
SAND DUNES
Bl G

I

I

I

I

'

I

Fig. 10.

Major plant types as designated by McBride. Reproduced by permission of Ray McBride, Atomic Energy

Comm., Idaho

Falls.
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STUDY AREAS
Twelve primary sites (Areas 1 to 12) were
studied periodically in the major vegetation
types of the NRTS, and 28 secondary areas were
studied at less regular intervals (Fig. 2). These
latter areas were chosen because of their atypical
nature in relationship to the extensive vegetative

types.

Area 1. Two miles west of Big Lost River
bridge along highway US 20-26, thence 0.7
mile north-northwest along old paved highway,
thence 100 yards north of road (Fig. 11). This
is
designated as a Chrysothamnus-Artemisia
community, and occurs in McBride's Big Sagebrush-Bluebunch Wheatgrass-Rabbitbrush type.
Plant analysis: Chrysothamnus 38%; Artemisia
24%; grasses {Oryzopsis, Sitanion, Stipa) 15%;

(Allium, Astragalus, Descurainia, EriogoLappula, Lupinus, Umbelliferae, Zigadcnus) 10.5%; Opuntia 6%; Tetradymia 1.5%;
bare ground 5%.
forbs

num,

Area 2. Six miles northeast of junction of
highways Idaho 22-88 and US 20-26 along highway Idaho 22-88, thence 125 yards east of road
Fig. 12 )
This Artemisia-Chrvsothamnus community occurs in McBride's Big Sagebrush(

.

Winterfat-Rabbitbrush

type.

10%; forbs (Astragalus,

tia

Castilleja,

Erigeron, Eriogonum, Lupinus)

tlia,

ground 3%.

'

'>'

SP<i^»SS'

''

iF-^>

n^-^M£i^^

#.».:

Fig. 11.

Study area

1.

Plant

analysis:

50%; Chrysothamnus 15%; grasses
(Agropyron, Oryzopsis, Poa, Stipa) 15%; Euro-

Artemisia

Predominant plants are Chrysothamnus and Artemisia.

Cryptan-

7%; bare

10
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Fig.

12.

Study area

2.

with twin buttes

in

Area 3. One mile east of junction of highways US 20-26 along highway US 20, thence
100 yards north of road (Fig. 13). This Elymus
community is in McBride's Canada Wild RyeRabbitbrush-Big Sagebrush type. Plant analysis:
Elymus 50%; forbs and grass { Allium, Mentzelia,
mustards, Phlox, Sitanion, Vicia) 35%; bare
ground 15%.

Area 4. Along highway Idaho 88, 2.25 miles
west of Mud Lake (City), thence south of high-

way

8 miles along Tractor Flat Road (Fig. 14).
This site is designated as an Oryzopsis-Stipa
community, and occurs in McBride's RicegrassNeedlegrass-Rabbitbrush-Cactus
type.
Plant
analysis: Onjzopsis 50%; Stipa 40%; shrubs 5%;
forbs 5%.

%:v*r*^^«'^

the background. Predominant plant

is

Artemisia.

Area 5. Along highway Idaho 22, 5.2 miles
north of its junction with highway Idaho 88,
thence 0.6 mile northwest from road (Fig. 15).
This is a Juniper (without understory) community which occurs in McBride's Juniper-Big Sagebrush-Bluebunch Wheatgrass type. Plant analysis:

Juniperus 40%; forbs 1%; bare ground 59%.

Area 6. One mile northeast of junction of
highways Idaho 22 and 88 along Pole Line Road,
thence north 2 miles along old road (Fig. 16).

Chrysothamnus-Tctradymia community occurs in
McBride's
Horsebrush-Rabbitbrush-Big Sagebrush type.
Plant analysis:
Chnjsothammis
30%; Tctradymia 30%: Artemisia 20%; grasses
(Agropyron, Oryzopsis, Stipa) 5%; forbs (As-

.

Ticks of Reactor Testing Station

Fig. 13.

Study area

3,

11

with twin buttes in the background. Predominant plant

is

Elynius.

^^

W

^">\

%p'^Mm^

.

<«
^i
Fig. 14.

Study area

4.

Predominant plants are Oryzopsis and

Stipa.

12
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Eriogonum,
ground 10%.

tragalus,

Area

NRTS

7.

One and

13

Medicago)
one-half

5%;

miles

bare

east

of

13%;

grasses

(

Oryzopsis,

Stipa)

10%;

forbs

(Chenopodium, Eriogonum, Mentzelia, Salsola)
6%; Opuntia 1%; bare ground 10%.

TAN

along highway Idaho 88,
thence 0.3 mile north of highway (Fig. 17).
This Chrysothamnus-Artemisia community occurs in McBride's Big Sagebrush-Winterfat-Rab-

miles southwest of

bitbrush type. Plant analysis: Chrysothamnus
41%; Artemisia 30%>; Eurotia 9%; forbs and
grasses (misc. grasses and Salsola kali) 4%; bare
ground 16%.

Area 14. One-half mile west of Lincoln
Blvd. along Big Lost River south of NRTS facility TRA. This is in McBride's Big Sagebrush-

facility

Area

in

Nuclear waste burial ground 2
NRTS facility EBR-I. This is
McBride's Big Sagebrush-Bluebunch Wheat13.

grass-Rabbitbrush type.

Thickspike Wheatgrass-Needlegrass type.

Area 8.
One mile northeast of junction of
highways Idaho 22 and 88 along Pole Line Road,
thence north 3 miles along old road (Fig. 18).
Artemisia-Atriplex

community occurs

in

Mc-

Big

Sagebrush-Winterfat-Rabbitbrush
type.
Plant analysis: Artemisia 30%; Atriplex
26%; Chrysothamnus 5%; forbs and grasses
(misc. grasses, Penstemon, Phlox) 1%; bare
ground 38%.
Bride's

Area

9.

Two and

eight-tenths miles north

highways Idaho 22 and 88 along
highway 22, thence 0.2 mile east of highway
(Fig. 19). This Chenopodium-Eurotia commuof junction of

nity occurs in McBride's Rabbitbrush-Big Sagebrush-Grass type. Plant analysis: Chenopodium
40%; Eurotia 35%; Artemisia and Chrysothamnus 2%; Salsola 2%; forbs 1%; bare ground 20%.

Five miles northeast of NRTS
along Lincoln Blvd., thence east
1.8 miles along Shell Road, thence 125 yards
south of road (Fig. 20). This Artemisia community occurs in McBride's Big Sagebrush-Ricegrass-Needlegrass type. Plant analysis: Artemisia 68%; Opuntia 7%; grasses {Agropyron,
Oryzopsis, Stipa) 7%; forbs (Astragalus Sphaeralcea, Umbelliferae ) 5%; bare ground 13%.

Area

Along Lincoln Blvd., 0.5 mile south
junction with highway Idaho 88, thence

Area
of

its

10.

NRF

facility

11.

220 yards east of Lincoln Blvd. (Fig. 21).
Chrysothamnus-Grass-Tetradymia community occurs in McBride's Ricegrass-Needlegrass-Rabbitbrush-Cactus type. Plant analysis: Chrysothamnus 30%; grasses (Agropyron, Oryzopsis, Stipa)
26%; Tetradymia 22%; Artemisia 5%; Opuntia
5%; forbs (Allium, Astragalus, Comandra, Eriogonum, Cilia, Lupinus, Phlox) 5%; Atriplex 2%;
bare ground 5%.

Area

12.

Along highway Idaho

22, 1.5 miles

north of its junction with highway Idaho 88,
thence 175 yards wesit of highway (Fig. 22).
Juniper (with understory) community occurs in
Sagebrush-Bluebunch
McBride's
Juniper-Big
Wheatgrass type. Plant analysis: Juniperus 30%;
Chrysothamnus 15%; Eurotia 15%; Artemisia

Area

Grassy sinks area west of Big Lost
junction with Shell Road, 3.5
miles west of Lincoln Blvd. This is in McBride's
Bluestem Wheatgrass-Wiregrass-Iva type.

River,

15.

near

Area

its

16.

Nuclear waste burial ground 0.5

mile north of NRTS facility EBR-II. This is in
McBride's Big Sagebrush-Rabbitbrush-Foxtail
type-

Area 17. Along highway US 26 one mile
southeast of its junction with highway US 20,
thence 0.6 mile south-southeast along old Blackfoot Highway, thence west to lava flow. Situated

in

McBride's Mixed Shrub type.

Area 18. The sand dunes area is situated
immediately north of highway Idaho 88 approximately 0.6 mile west of its junction with Lincoln
Blvd. (Fig. 23).

Area

NRTS

19.

This

cave

EBR-II

situated

is

south

of

Proceed north
from highway US 20 for 0.2 mile from its junction with Grant Road. At this point take the
left fork and proceed for an additional 0.8 mile
to the cave which is on the east side of the road.
This is in McBride's Big Sagebrush-Rabbitbrushfacility

(Fig. 6).

Foxtail type.

Area 20. The west-facing side of a rocky
outcrop may be reached by proceeding westward along a dirt road that extends to the top
of the hill west of the junction of highways
Idaho 22 and 88. This is in McBride's JuniperBig Sagebrush-Bluebunch Wheatgrass type.

Area 21. This cave is situated slightly to the
north of and between East and Middle Buttes
(Fig. 7). Proceed south from highway US 20
along a dirt road, which junctures near highway
US 20 mileage post 295, until an eastward road
extending along the northern sides of the buttes
is reached.
Turn east and proceed for approximately 0.4 mile to a road which extends south-

ward

for a short distance to the cave.

Area

NRTS

22.

facility

A

reservoir

is

TRA. This

situated adjacent to
is

in

McBride's Big

Brigham Young Unineksity Science Bulletin
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Fig. 17.

Study area

7.

Predominant plants are Chrysothamnus and Artemisia.
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^
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Fig.

18.

Study area

8,

with Lemhi Mtns. in the background.

Predominant plants are Artemisia and Atriplex.
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Fig. 19.

Study area

9,

with twin buttes in the background.

Predominant plants are Chenopodium and Eurotia.

SijS^i»5SfeiJ^«*i»B«s*«*«vi->>.^

,,

S-^*;- ?':-•

Fig. 20.

Study area

10.

Predominant plant

is

Artemisia.
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Fig. 21.

Study area

11.

Predominant plants are Chrysothamnus,

--' f.
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Fig. 22.

Study area

12.

grasses,

r

U-i

and Tetradymia

'T^

yi^-'^

o«

Predominant plants are Juniperus, Chrysothamnus, Eurotia, and Artemisia.

i
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that proceeds north to

NRTS

faciUty

EBR-II

McBride's Big SagebrushBluebunch Wheatgrass-Rabbitbrush type.
(Fig. 9).

This

is

in

Area 34. This area is approximately 300
yards north of study area 3. It is on the borderline of the Canada Wild Rye-Rabbitbrush-Big
Sagebrush and Big Sagebrush-Rabbitbrush-Poxtail types of McBride.

Area 35. The Salix community is situated
200 yards southwest of the reservoir near NRTS
facility TRA. It occurs in McBride's Big Sagebrush-Thickspike Wheatgrass-Needlegrass type.
Area

west 250 yards from paved road. Predominant
plants are Artemisia, Chrysothamnus, and Prunus ( Chokecherry ) along the creek. This is in
McBride's
Black
Sagebrush-Big
SagebrushShadscale type.

Area

is

0.3 mile northeast of

burial

grass-Rabbitbrush type.

Area

area is 0.8 mile west of
along paved road (Wilson
Blvd.), thence O.I mile south of highway in a
lava outcrop. The predominant vegetation is

NRTS

This

39.

facility

This area extends over a linear distance of approximately six miles, but is centered
alongside the old Blackfoot Highway, about 4
miles north of Atomic City. The predominant
vegetation is Ehjmus, Artemisia, and Chrijsothamnus. It is situated in McBride's Crested

Artemisia.

Wheatgrass type.

NRTS

Area 37. Proceed nine and one-half miles
northeast of the junction of highways Idaho 2288 along highway Idaho 22 to a point approximately 200 yards north of Birch Creek, thence

BJvd.

36.

This area

38.

grounds which lie southwest of
NRTS facility EBR-I. The predominant plants
are Agropyron with some Aiiemisia. This is in
McBride's Big Sagebrush-Bluebunoh Wheatthe

GCRF

This area is in McBride's Big Sagebrush-Rabbitbrush-Foxtail type.

Area
),

is
0.3 mile west of
along paved road (Wilson
thence 0.1 mile south of highway in a

This

40.

facility

area

GCRF

The predominant vegetation is
This area is in McBride's Big Sagebrush-Rabbitbrush-Foxtail type.
lava

outcrop.

Artemisia.

PROCEDURES
Vertebrate Collections
Six styles of traps

were

is

made

Fig. 24.

YAW

utilized.

.

The

YAW

galvanized
hardware cloth with a galvanized sheetmetal
door and reinforcement bands. It is 15 inches
long by 4/2 inches square (Fig. 24). The modified Hubbard trap is made of galvanized sheetmetal, and is 8 inches long and 3 inches square

hve-catch trap

of 3-mesh,

live-catch trap.

( Fig. 25 )
The can pit-trap consists of an outer,
galvanized metal case, 7 inches in diameter and
14 inches long, with a stainless steel, flanged inner can of shghtly smaller size (Fig. 26). Other

Fig. 25.

Modified Hubbard live-catch

trap.

!
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Fig. 26.

traps used

Components
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of a can pit-trap.

were the Museum Special, break-back
and the Oneida-Victor carnivore
The Cahfornia gopher trap was

trap (Fig. 27)
trap (Fig. 28).

used only to a small extent. The

YAW, Museum

and Hubbard traps were baited with
rolled oats, but bait was not used in the other
traps. Rifles and shotguns were used to collect
rabbits, carnivores, and birds.
Reptiles were
captured by hand and in can pit-traps. Visual
observations of vertebrates were recorded, and
many animals found dead along roads and highways were collected.
Special,

In each of the 12 primary study areas, traps
were arranged in a radiating pattern (Fig. 29).

Two

traps were placed at each station,
stations approximately 30 feet apart. This

with

same

procedure was followed in some cases in the
secondary areas, although the traps usually were
arranged in single-line transects or randomly

Fig. 28.

placed.

each

Only one can

station,

Small

Oneida-Victor carnivore trap.

pit-trap was placed at
with stations 50 feet apart.

mammals found

alive in the traps were
spinal separation, then put into white
paper sacks which were sealed by folding and
killed

by

stapling the tops.

Other animals captured alive
with chloroform, and these as well
as those which were shot were similarly put into
paper sacks. All animals returned to the laboratory were refrigerated until further studies could
be made. Representative specimens of birds and

were

killed
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mammals were permanently preserved as museum skins, whereas many reptiles were preserved

m

Rattlesnakes were taken alive in

formalin.

some by hand, and others with aerial and beatVlany were preserved in 70 percent
ethyl alcohol, whereas others were pinned.

ing nets.

marked
and released. Most of
the rabbits, small mammals, and many of the
common birds which were damaged were discarded after they were examined for ectoparamost

examined

cases,

for ectoparasites,

for identification purposes,

sites.

I)uring the study period, traps were operated
for a total of 57,330 trap nights. Relative to each
type of trap, this included 14,040 for YAW,

12,000 for Hubbard, 10,800 for Museum
and 20,490 for can pit-traps.

Special,

Invertebrate Collections

were collected by
and warming method. The vertebrate
hosts were maintained under normal refrigeration (about 40° F) until their bodies had thoroughly cooled ( a few hours to overnight ) They
were then put into a large, white enamelware
pan over which was placed a 100-watt lamp.
When the ectoparasites became active and
moved away from the cold body of their host,
they were retrieved and preserved in vials of

Most

of the ectoparasites

a cooling

.

70 percent ethyl alcohol.

Additional specimens

were obtained by searching through the

fur,

feathers, or scales of their vertebrate hosts.

Fleas, lice, mites, and some ticks were mounted on microslides for identification purposes,
whereas most ticks were retained in alcohol.

Free-hving arthropods were collected princan pit- traps. Others were taken by
modified Berlese funnel extraction (Fig. 30),

cipally in

Berlese funnel.

Fig. 30.

VERTEBRATES EXAMINED
The kinds and numbers of vertebrates examined for ectoparasites are listed below (also
see Table 1). Scientific and common names,
number examined, months and areas of collection, and additional comments are listed in sequence, respectively. In most cases the area of
collection

is

listed only

when

it is

one of our 40

Species are listed in alphabetical sequence without regard to phylogenetic
relationship in each major category.
specific study sites.

Basin Spadefoot). 26; June-Aug.; mainly area
Most taken in July.

6,

also in 11, 12.

Reptiles

Coluber constrictor mormon (Western Yellow-bellied Racer).

1;

May; area

24.

Crotahis viridis hitosus (Great Basin Rattlesnake). 95; May-Oot.; areas 3, 19, 20, 24, 36.
Most taken from den at area 19 during May,
June.

Amphibians

Rana pipiens hrachycephala (Western Leopard Frog).

1;

Aug.; area 28.

Scaphiopus hammondi intermontanus (Great

Eumeces
Skink).

5;

skiltonianus utahensis
June, Aug.; area 19.

Masticophis

taeniatus

Striped Whipsnake).

1;

taeniatus

May.

(Western
(Desert

.
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Phrynosoma

Homed

(Pigmy

douglassi

19; April-Sept.; areas 1, 4, 6,

Most (11) taken

11, 19.

7, 8,

douglassi

Lizard).

21

Carpodacus mexicanus (House Finch).

at area 7.

Pituophis catenifer deserticola (Great Basin
8; May-Oct.; areas 10, 19, and

4;

Calamospiza melanocorys (Lark Bunting).
May, July; areas 7, 24.

Gopher Snake).
other.

Centrocercus urophasianus
Feb.,

18;

(Spiny Lizard).

Sceloporus graciosus
April-Oct.; areas

Most collected

and from areas

elegans

314;

10, 11, 12, 18.

2, 3, 6, 7, 8,

in June,

Thamnophis
Garter Snake).

1,

1, 6,

12.

Charadrius vociferus
Aug.; area 23 and other.

macularia

Colaptes
Redpoll).

(Spotted Sandpiper).

1.

Whet Owl).

2;

(Saw

acadicus
saxatilis

(White-throated Swift).

June.

phoeniceus (Red- winged BlackJune Howe ( city )
Aimophila cassinii (Cassin's Sparrow). 2;
.

1

May; areas

1, 24.

May; area

1;

24.

(Sage Sparrow). 38; April-

belli

Sept.; areas 1, 2, 7, 10, 11, 23, 24, 25, 29.

Most

collected in April.

Amphispiza bilineata (Black-throated Sparrow).

Aug.; area

1;

Anas

discors

7.

liva

(Blue-winged Teal).

1;

July;

Anas platyrhynchos ( Mallard ) 2; Jan., May.
Anthus spinoletta (Water Pipit). 7; April,
.

Oct.; area 23.

Empidonax
3;

Asio flammeus (Short-eared Owl).

4; April,

Asyndesmiis lewis (Lewis' Woodpecker).

2;

villostis

difficilis

Empidonax

Bomhycilla cedrorum (Cedar Waxwing).

virginianus

(Great

Homed

Owl).

lagopus

1;

(Rough-legged Hawk).

4;

Eremophila

alpestris

(Homed

3, 4, 6, 8, 9, 10,

Most birds taken

in April,

Lark).

84;

11, 23, 30, 36.

and from area

23.

Ereunetes nmuri (Western Sandpiper).
May, Aug.; area 19 and other.

Euphagus
9; April,

6;

cyanocephalus (Brewer's BlackMay; area 23, Atomic City and

other.

Falco sparverius (Sparrow Hawk).
June, Aug., Sept.; area 39 and other.
rustica

(Bam

6; April,

Swallow).

1;

Sept.

(

Hermit Thrush )

.

2;

May;

area 24.

Aug.;

1;

June.
April, Sept., Oct.; areas

and
2;

19,

20,

22,

30;

Mar.,

23, 24,

25

other.

Lanius excubitor (Northern Shrike).
Jan., Mar.; area 23 and other.

7; Oct.,

Dec,

4, 39.

Buteo

Fly-

Empidonax oberholseri (Dusky Flycatcher).
May; area 24.
Empidonax traillii (Traill's Flycatcher). 1;
June; Atomic City.

Junco oreganus (Oregon Junco).

Buteo regalis (Ferruginous Hawk).

April,

(Hammond's

Catharus ustulatus (Swainson's Thmsh).

Nov., I>ec., Jan.
areas

(Western Flycatcher).

hammondii

Catharus guttatus

City.

Nov.

Buteo

2;

1;

Hirundo

Nov.; area 24.

Bubo

(Hairy Woodpecker).

1;

Bomhycilla garrulus (Bohemian Waxwing).
8;

Sept.;

1;

1.

May.
Atomic

Howe

June.

bird).

June, Aug., Oct.

(Steller's Jay).

stelleri

Oct.-Aug.; areas

area 15.

Sept.;

5;

June; area 24.

catcher).

Alectoris graeca (Chuckar).

Amphispiza

Flicker).

Dendroica petechia (Yellow Warbler).
May, June; Atomic City and other.

;

;

(Red-shafted

Atomic City.
(Rock Dove). 2; Feb.;

Dendrocopos

Agelaius
bird )

cafer

Cyanocitta
area 20.

1;

Aeronautes

5;

1, 7,

(city).

Sept.

1;

May,

4;

Sept.; area 24,

Columha

1;

July.

Aegolius

(Killdeer).

Atomic City and odier.
Circus cyaneus (Marsh Hawk). 1; April.

May,

Actitis

(Sage Grouse).

Nov.; area 24 and

(Common Nighthawk).

Chordeiles minor

Bh-ds

(Common

Oct.,

July,

June, Aug.; areas

3; Oct.; areas 19, 20.

Acanthis flammea
Nov.; area 24.

May,

other.

(Wandering

vagrans

2;

Nov.; area 20.

swainsoni

(Swainson's_

May, Aug.; Atomic City and

Hawk).
other.

3;

Lanius

ludovicianus

20; Mar., April; area 2,

(Loggerhead Shrike).
Atomic City and other.

. .
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Leucosticte tephrocotis (Gray-crowned Rosy
Finch). 25; Jan., Feb., Nov; areas 19, 21, 24

and

Spinus pinus (Pine Siskin).
Dec.

other.

Spinus

Loxia ctirvirostra (Red Crossbill).

3;

Nov.;

Atomic

Mar.;

area 24.

area 2A.

6;

1;

SpizeUa

3.

Mtjadestes townsendt
Oct.; area 23, 24.

(

Townsend's

Niittallornis borealis
2;

other.

(Mountain Chickadee).

Parus gambeli

2;

Sept.; area 20.

Passe'rina amoena (Lazuli Bunting).
June; area 24, Atomic City and other.

Perdix perdix (Gray Partridge).

Petrochelidon

7;

American Goldfinch )

.

pyrrhonota

2;

(Cliff

6;

May,

1;

June;

brcweri
2,

1;

Nov.;

(Brewer's Sparrow).
24 and other.

7;

Sturnella neglecta (Western Meadowlark).
Mar., April, May, July, Sept., Oct.; areas 3,

24 and

otlier.

Sturnus vulgaris ( Starling )
Oct.; Atomic City and odier.

(Olive-sided Flycatch-

May, June; area 2, Howe (city).
Oreoscoptes montanus (Sage Thrasher). 13;
April, May, July, Sept.; areas 1, 7, 10, 11, 36 and

3;

(

June, Sept.; areas

Solitaire )

Myiarchus cinerascens (Ash-throated Flycatcher). 1; May.
Nycticorax nycticorax (Black-crowned Night
Heron). 1; Aug.; area 15.
er).

tristis

City.

SpizeUa arborea (Tree Sparrow).

Melospiza melodia (Song Sparrow).
area

23; Jan., June,

Oct.,

.

Turdus migratorius (Robin).
and other.

June, Sept.,

9;

11; April, June,

Sept.; area 24

Tyrannus tyi annus (Eastern Kingbird). 3;
May, June; area 24 and other.
\ViIs07iia pusiUa (Wilson's Warbler). 3; May,
Sept.; area 24 and otlier.
Zenaidura macroum (Mourning Dove). 23;
April-July; areas 2, 24 and other.
( White-crowTied
Zonotrichia
leucophnjs
Sparrow). 33; May, Sept., Oct.; areas 19, 22, 23

Dec.

Swallow).

and

other.

May, June.

Mammals

Phasianus colchicus (Ring-necked Pheasant).
5; Jan.,

Feb.,

Dec; Howe

(city)

and

Antilocapra americana (Antelope).

other.

3; April,

May, Nov.
Pica pica (Black-billed Magpie)
June, Oct., Dec.

8; Jan.,

Feb.,

Canis latrans (Coyote).

Piranga ludoviciana (Western Tanager). 16;

May, June; area

24,

Atomic

City.
1;

May.

PoUoptila caerulea (Blue-gray Gnatcatcher).

(

13;

American Avocet

May; area 20 and

Mar.-Nov.;

(Porcupine).

areas except

all

abundant in areas 1

Lepus

Aug.;

1;

4, 20, 21, 24, 25,

and

most

36;

28-35.

common

californicus

(

Black -tailed Jackrabbit).
Feb.; areas 5, 10, 13 and

month except

125; every
other.

Salpinctes ohsoletus (Rock Wren). 17; May,
June, July, Sept., Oct.; areas 19, 20, 24 and other.

Sayornis saya (Say's Phoebe).

2;

May,

Sept.;

Lynx rufus (Wildcat).
Nov.; area 19 and other.

Marmota
mot).

areas 19, 23.

noveboracensis

(Northern

Water-

1; May; area 24.
Sehsphorus platycercus (Broad-tailed

thrush).

mingbird).

Aug.

in July.

other.

Oct.

Seiurus

in

area 19.

Most

July.

Regulus satrapa (Golden-crowned Kinglet).
1;

most abundant

Eutamias minimus (Least Chipmunk). 398;
)

Regulus calendula (Ruby-crowned Kinglet).
4;

all

Erethizon dorsatuni

Pooecetes gramineus (Vesper Sparrow).
April-Aug.; areas 1, 3, 10, 16 and other.

1;

ordii (Ord Kangaroo Rat). 808;
areas except 17, 19-21, 24, 25, 2932, 34, 35, 38. Mostly in areas 4, 12; seasonally

May.

Recurvirostra americana

Feb., Aug.,

Dipodomys

Mar.-Nov.;

Podiceps caspicus (Eared Grebe).

1;

6; Jan.,

Nov., Dec.

1;

Mar., April, Sept.,

flaviventris

May-July; areas

Feb., April,

(Yellow-bellied
4,

Mar-

36 and other.

Microtus montanus (Montane Vole). 25;
June-Aug., Oct.. Nov.; areas 1, 3, 15,

Jan., Mar.,

27, 30, 38, 39.

Hum-

June; area 24.

(Mountain Bluebird). 5;
Oct.; areas 9, 25 and other.

Sialia currucoides

6;

8; Jan.,

Mus musculus (House Mouse).

1;

June; area

32.

Mustela frenata

(Long-tailed

July, Aug., Oct.; areas 23, 33, 38

Weasel).

and

other.

4;
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Myotis evotis (Long-eared Myotis).

2;

Mar.;

area 20.

Sylvilagus nuttallii
Feb., Mar.,

Myotis subulatus (Small-footed Myotis).
Mar.; area 20.

Neotoma

cinerea

14; June-Sept., Nov.,

(Bushy-tailed

Dec;

areas

1;

Woodrat).

5, 17, 19, 20, 24,

32, 36,

May-Dec;

parvus

Mouse). 474; April-Nov.;
20-22, 24, 25, 27-35.

most

(Great
all

Basin Pocket
areas except 12, 15,

Mostly areas

1, 2, 7,

10, 36;

common May-Aug.

Plecotus townsendii (Long-eared Bat).
Sept.-April; areas 19, 21, 33

and

other.

78;

Mostly

areas 18, 54.

Reithrodontomys
megalotis
(Harvest
Mouse). 39; Mar.-Aug., Oct.; areas 1-3, 7, 10,
11, 13, 15-17, 36, 37. Mostly July, Aug.
Sorex merriami ( Merriam's Shrew ) 9; April,
June-Aug., Oct.; areas 1, 6, 7, 11, 12, 19.
.

Spermophilus toicnsendii

Ground

Squirrel).

II, 13, 36-38

areas

and

(Townsend's

60; Mar.-July; areas 1-3, 6-9,

other.

Mostly June;

common

3, 9.

(Pygmy Rabbit).

13;

Feb., April, June-Aug., Nov.; areas 1-3, 38

and

Sylvilagus idahoensis
other.

28;

5; April-June,

Aug.,

8;

Vulpes fulva

(Red Fox).

4;

July;

Howe

(city).

1; July.

Peromyscus maniculatus (White-footed
Mouse). 1866; every month; every area. Mostly
area 3; most common June-Aug.
Perognathus

.

talpoides
(Northern
Pocket
Mar., June, Sept.-Nov.; areas 1, 2,

7, 9, 12, 19, 24.

(Sheep).

)

19-21,

Thomomys

•Oni/chomys leucogaster (Grasshopper
63; Mar.-Etec; areas 1-3, 7, 9-14, 16,
28, 36, 38. Mostly in area 1.
aries.

3, 10, 15, 17,

38 and other.

Gopher).

Ovis

Nuttall's Cottontail

areas

Taxidea taxus (Badger).
Nov.; areas 30, 37 and other.

29, 32, 33.

Mouse).

(

Table 1. Total number of maminals examined
each study area.
Study

in
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Hosts, degree of infestation, and general
3.
occurrence for three developmental stages of

Table
seasonal

Dermacentor andersoni.

Ticks of Reactor Testing Station

Haemaphysalis leporispalustris
Hosits

Birds of 10 species and
were infested (Tables
2 and 4 ) Only larvae were foimd on birds witih
the exception of three Salpinctes which possessed six nymphs. Pew rodents were infesited,
and most mammalian records were for rabbits
which possessed larval, nymphal, and adult

General infestation.

mammals

of six species

.

ticks.

Larvae. Of all birds examined where more
than a few were taken (10 or more), a higher
percentage of Salpinctes (53%) were infested
Table 4. Hosts, degree of infestation, and general
seasonal occurrence for three developmental stages of

Haemaphysalis

leporispalustris.

25

:
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Table

5.

Hosts, degree of infestation, and general
for three developmental stages of

seasonal occurrence
Ixodes kingi.

%° of hosts
Host species

infested
ny,

la,

by

Tick-host
index"

Seasonal
occurrence

13

Mar.-Nov.

ad

Mammals
Dipodomys
ordii

la

Z'J,

ny 40
ad 5
Eutamias
minimus

la

ny

"

-

Oct.

Mar., JuneJuly, Oct.
Mar., June-

1

July

June

ad 0.2

Lepus
californicus

2

April

ny 4

Aug.

la

Microtus

montanus

July-Oct.

la 0.8

ny 1
ad 2

Neotoma
la 14 (14)°
ny 36 (14)

cinerea

June-Aug.
"

-

Perognathus
parvus

la

46

Mar., June-

ny 22
ad 2

4
2

12

4
2

la

ny 14
ad 0.4

Dec.
June-Oct.
July

May-Oct,

1

July

la

10

6

Jan. -Dec.

ny 5
ad 0.05

3
1

tions.

were infrequent

infesta-

The average incidence on Dipodomys

was about 4%, whereas for Mustela and Taxidea
it was almost 100%.
The average tick-host index was five on Mustela as compared to about
two for other hosts.

Larvae. Larvae were found every month
except February. Peak populations occurred in
March, June, and October. Few specimens were
taken in January, September, November, and

December.

Nymphs. Ticks of this stage were found
every month except February and December.
Only one nymph was itaken in January, and five
Highest incidence occurred in
in November.
March, June, and October.
Males were taken from March into
May and September, and
predominantly in July and October. Females
were taken from March into October, also predominantly in July and October.
Adidts.

October, except in

Peromyscus
maniculatus

Although adults were taken from a

variety of hosts, most

Sept.

Omjchomijs
teucogaster

Adults.

).

Seasonal Incidence

Mustela
frenata

The highest incidence of infestaoccurred with Dipodomys. The tick-host
index for Onychomys was about two times
higher than for Perognathus and Peromyscus,
but was only s'hghtly higher than Dipodomys.
The tick -host index was not significantly different for males and females of host species except for Onychomys wherein the index for males
was almost three times higher than for females
{7.5d:2.8 9

4

4

Nymphs.

tion

"- Oct.

March

Spermophilus
townsendii

5

23

ny 7

8

ny 20 (5)
ad 60 (5)

1

2

April,

13 (8)
ny 13 (8)

14
12

June

la

Ixodes angustus

Taxidea
taxus

One

Aug.
Nov.

la

larva

was taken from a male Spermo-

philus in June.

Ixodes marmotae

Thomomys
talpoides

Other Species

Mar., June

"To

nearest whole number.
in parentlieses following percentage inindicates the actual number of hosts examined

Four larvae were taken from a male Marmota in May, and 11 larvae from a male Marmota in June. One nymph was taken from a

cept for Oni/chomt/s wherein the index for females was 50% higher than for males (S.lcf

female Spermophilus in June.
Ixodes ochotonae
Twenty-five larvae \vere taken from a female
Spermophilus in June. Two nymphs were taken
from a male Neotomci in August, and four from
a female in September.
Ixodes sculptus
One male and three female ticks were taken
from a male Taxidea in August.
Ixodes sp.
A number of Ixodes, mostly larvae, unidentifiable to species, were taken from the following

4.5 9

hosts:

"Number
fested

when

less

than 20 were collected.

were about one-half, and Ferognathiis and Peromyscus were about one fourth as frequently infested. The average tick-host index for Dipodomys (11.2) was about twice th'at for other hosts.
The tick-host index was not significantly different for males and females of host species ex-

).
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Agelaius phoeniceus, one larva in June from

Passerina amoena, one

Dendrocopos

villosus,

in

Microtus montanus, two nymphs

17 larvae in June from

May

from

in June.

Reithrodontomys megalotis, four larvae in
March from a female mouse.

a female bird.

Lanius ludovicianus, three larvae and one

nymph

nymph

a male bird.

a male bird.

one

in April.

Spermophilus townsendii, one larva in March,
in April, and 37 in June.

DISCUSSION
Trapping Efficiency
For the

past 17 years during ecological
the cold deserts of western North
America, my associates and I have used several
kinds of animal itraps and bait with various degrees of success. Live-catch traps have captured
more of the small nocturnal rodents than other
traps, and in the Idaho study this also was the
The live-catch traps caught up to four
case.
times as many animals as the break-back type.
The
trap was twice as efficient as the
Hubbard trap for harvest mice, white-footed
mice, pocket mice, and kangaroo rats (nocturnal
studies

in

YAW

YAW

and Hubbard traps demonstrated about equal efficiency for ground squirrels and chipmunks (diurnal species).
However, three times as many grasshopper mice
(nocturnal) were caught in the Hubbard traps
compared to the YAW traps. These relative
species

)

.

The

efficiencies likely are related to bait retention,

conspicuousness of the trap, and retention of
animal odors which may be attractive to some
species

and repulsive

The can

to others.

some amphibiand ground-dwelling arthropods,
occasionally captured rodents.
However, the
numbers caught are insignificant except for
Sorex and Microtus which were frequently
caught in the cans. Nuttall's and pygmy cottontail rabbits occasionally were found in YAW
ans,

pit-trap, efficient for

reptiles

Table

6.

Ground-dwelling birds, such as the Vesper Sparrow, Sage Thrasher, Homed Lark, and
Sage Sparrow, were caught infrequently in the
and break-back traps.

traps.

Interaction relative to occurrence of

YAW

Interaction of Tick Species
It

assumed that competition occurs be-

is

tween

ticks of different species relative to their

simultaneous infestation of the same hosit. This
was not the situation, however, for Dermacentor
and Ixodes (Table 6). In most cases the per-

centage of animals infested with ticks of both
species simultaneously was higher than expected
as demonstrated particularly on Perognathus.
Onijchomijs demonstrated the expected pattern,
and fewer animals were infested with both ticks
than was expected.

Other species combinations seldom occurred,
may have been due to the fewer
numbers of ticks collected. No Leptis was taken
on which only Dermacentor was found, but
30% of these hosts were infested only with
Haemaphysalis; eighteen percent were infested
with both Dermacentor and Haemaphysalis.
Only four hosts, each of a different species, were
although this

infested with different species of Ixodes simul-

taneously.

Seven other hosts representing four
ticks
of different genera

possessed
simultaneously.
species

Dermacentor andersoni and Ixodes kingi on common

hosts.

Expected %
Actual % of hosts infested with

Host and sample

size

Only
D. andersoni

Dipodomys ordii (808)
Eutamias minimus (398)
Lepus

californicus (125)

Omjchomys

leucogaster (63)
Perognathus parvus (474)
Peromyscus maniculafus (1866)
Spermophilus townsendii (60)

8

Only
I.

kingi

infestation

Both

with both

ticks

ticks

)

)

Brigham Young University Science Bulletin

28

Ecological Distribution of Ticks
Insufficient detailed analyses of ithe habitats

were made

to correlate the occurrence of ticks
with both soil and plant types. However, the
frequency of occurrence of Dermacentor and
Ixodes ticks was greatest in the sage-grass associations and around reservoirs (Tables 7 and
8). Where grass and sage were present in only
small amounts, or where either occurred in
abundance with plants of other species, ticks
were not as abundant. Ticks were conspicuously
absent in the grassy, sinks area of site 15. Although mammals occur there in moderate numbers (Table 1), the periodic, spring flooding of
this lowland area may be effective in eliminating
the unattached ticks which normally await the

passing of a suitable host.

In at least six areas where Dermacentor and
Ixodes occurred simultaneously, a significant difference between their frequency indices was
Table

7.

Frequency index of occurrence' of Derma-

Dermacentor

Table
tive plant

Frequency

8.

inde.\' of ticks in

community types and

representa-

areas.

Frequency index
Dermacentor
Ixodes

Predominant plant
type or area

Grass

.03

.145

Juniper

.02

.15

Sage

.39

.1

Sage-Grass

.87

.67

Sage-Grass-Juniper

.001

.23

Sage-Rabbitbrush

.029

.058

Sage-Saltbush

.18

.05

Rabbitbrush-Grass

.003

.07

Rabbitbrush-Horsebrush

.005

.03

Goosefoot-Winterfat

.001

.06

Sand Dunes shifting and
semi-permanent

.04

Reservoirs (semi-permanent)

.91

(

centor and Ixodes in selected study areas'.

Study area

noted (Table 7). In areas 3, 38 and 40, Dermacentor was greatly predominant, whereas in
areas 12, 23 and 36, Ixodes was predominant. In
seven of 21 areas Dermacentor was slightly
more abundant than Ixodes, whereas in 13 areas
Ixodes was the more abundant.

Ixodes

1

.08

.05

2

.008

.003

3

.24

.03

5
6

.02

.15

.005

.03

7

.02

.04

8
9

.18

.05

.001

.06

10

.02

.04

11

.003

.07

12

.001

.23

13

.17

.08

'Average taken between all areas of the specific
plant type, so highest index possible will not equal 1.0.
Refer to footnote

1

of Table 7.

.05

4

Radiaition Effects

18

.04

Although the evidence relating to the effects
low-level radiation on parasites and itheir
hosts is circumstantial and available for only one
area, it is sufficient to warrant further detailed
studies.
In an area where radioactive wastes
were buried, fewer ticks and infested mammals
were found than in a non-irradiated control area
of a similar habitat. At study 13 (radioactive
waste burial ground near NRTS facility EBR-I
the frequency index was lower for Dermacentor
and Ixodes than at the non-irradiated control

23
29

.91

site

«

14

15
16

.03

.08

of

(area 38) 0.3 mile away (Table 9). Simithe tick-ho-st index was much lower in the
irradiated area than at the control site.

larly,

32

.01

36
38
40

.75
1.0

.76

.14

1.0
.34

.17

Table

9.

infestation and abundance of
and non-irradiated control areas.

Relative

ticks in irradiated

Irradiated area
'Relative to the highest populations found (in area

36

for Ixodes

as

1.0.

and area 38

for

Dermacentor) indicated

"Areas where an adequate sample of mammals and
the principal hosts were examined during the known
seasonal occurrence of the species of ticks.

"Not applicable

for reasons stated in footnote 2.
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SUMMARY
During the period from June, 1966, to September, 1967, 27 amphibians of two species, 446
reptiles of eight species, 561 birds of 81 species,
and 4050 mammals of 26 species were examined
for ectoparasites at the National Reactor Testing

Station in southern Idaho.

Of seven

species of

the predominant one was Ixodes
found on mammals of 12 species. Next
in abundance was De^-nmcentor andersoni found
on birds of three species and mammals of 16
species. Haemaphysalis leporispalustris was taken from birds of 10 species and six spvecies of
mammals. Four other species of Ixodes were
taken from birds of four species and seven speticks collected,

Where adequate samples were taken, the
highest percentage of hosts infested with Dermacentor andersoni was 8% for birds and 29%
mammals. Haemaphysalis leporispalustris
was found on as many as 53% of the birds and
for

29%

mammals. Ixodes kingi infested as
46% of the mammals.
Apparently there was little competi'tion be-

kingi,

cies of

mammals.

of the

many

as

tween

ticks of different species relative to their

simultaneous infestation of the same host.
Highest populations of ticks were found in
areas where both sagebrush and grass were predominant. In one irradiated area the rate of
infestation and population of 'ticks were significantly lower than in an adjacent, non-irradiated
control area.
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